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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stone et al 
(US Patent 5982515) in view of Wickham et al. (US Patent 6708003). 

2. Regarding claims 1 and 2, Stone et al. discloses an optical signal processing device (Fig. 
15) comprising an input optical waveguide (Fig. 15, input optical carrier); an optical splitter 
configured to split optical signals entered at the input optical waveguide into plural sets (Fig. 15, 
#270, 272, and 274); an optical delay waveguide array formed by a plurality of optical delay 
waveguides with mutually different delay amounts which are configured to delay the optical 
signals split by the optical sphtter (col. 14, lines 1-3); an optical combiner configured to combine 
the optical signals delayed by the optical delay waveguide array (Fig. 15, #280); an output 
optical waveguide connected to an output port of the optical combiner (Fig. 15, output optical 
combiner); and an optical gate configured to gate the optical signals outputted from the optical 
combiner or entered into the optical delay waveguide array (Fig. 15, #276 and 278); wherein the 
optical signal processing device is a purely optical device that operates entirely in an optical 
region (Fig. 15). 
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However, Stone et al. does not disclose an optical amplitude adjustment function for 
adjusting amplitudes of the optical signals. 

Wickham et al. teaches an optical amplitude adjustment function for adjusting amplitudes 
of the optical signals (Fig. 1, #23). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the device of Stone et al. with the amplitude adjustment of 
Wickham et al., since one would be motivated to incorporate this to better control the optical 
signal for more efficient transmission to a destination point (Abstract) as implied from Wickham 
et al. 

Note that the functional recitation of amplitude of an output signal of the optical gate 
representing a digital-to-analog converted value of the optical signals has not been given 
patentable weight because it is narrative in form. 

3. Regarding claim 3, Stone et al. further discloses wherein the input optical waveguide, the 
optical splitter, the optical delay waveguide array, the optical combiner, the output optical 
waveguide, and the optical gate are provided on a substrate (Fig. 16), and the optical gate (Fig. 
15, #276) is provided between the optical combiner (Fig. 15, #280) and the output optical 
waveguide (Fig. 15, output optical carrier). 

4. Regarding claim 4, Stone et al. as modified above suggests a device as recited above. 
Stone et al. further discloses the input optical waveguide, the optical splitter, the optical delay 
waveguide array, the optical combiner, and the output optical waveguide provided on a substrate 
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(Fig. 16), and the optical gate (Fig. 15, #276) connected to the output optical waveguide (Fig. 15, 
output optical carrier). 

However, Stone et al. does not disclose an optical gate outside a substrate. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the device of Stone et al. with the optical gate outside the 
substrate, since rearranging parts of an invention involves only routine skill in the art. One 
would be motivated to incorporate such a modification to make it easier to replace defective 
parts that are separable instead of being integrated into one piece. 

5. Regarding claim 5, Stone et al. further discloses wherein the optical gate includes a 
pluraHty of optical gate elements (Fig. 15, #278 and 276) respectively provided on the optical 
delay waveguides of the optical delay waveguide array (Fig. 15). 

6. Claims 1, 2, and 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tachikawa et al. (US Patent 5414548) in view of Wickham et al. 

7. Regarding claims 1 and 2, Tachikawa et al. discloses an optical signal processing device 
(Fig. 9) comprising an input optical waveguide (Figs. 7 and 9, waveguide between #93 and 44); 
an optical splitter configured to split optical signals entered at the input optical waveguide into 
plural sets (Figs. 7 and 9, #44); an optical delay waveguide array formed by a plurality of optical 
delay waveguides with mutually different delay amounts which are configured to delay the 
optical signals split by the optical spHtter (Fig. 9, #94); an optical combiner configured to 
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combine the optical signals delayed by the optical delay waveguide array (Figs. 7 and 9, #45); an 
output optical waveguide connected to an output port of the optical combiner (Fig. 9, #7); and an 
optical gate configured to gate the optical signals outputted from the optical combiner or entered 
into the optical delay waveguide array (Fig. 9, #96); wherein the optical signal processing device 
is a purely optical device that operates entirely in an optical region (Fig. 9). 

However, Tachikawa et al does not disclose an optical amplitude adjustment function for 
adjusting amplitudes of the optical signals. 

Wickham et al. teaches an optical amplitude adjustment function for adjusting amplitudes 
of the optical signals (Fig. 1, #23). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the device of Tachikawa et al. with the amplitude adjustment of 
Wickham et al., since one would be motivated to incorporate this to better control the optical 
signal for more efficient transmission to a destination point (Abstract) as implied from Wickham 
et al. 

Note that the functional recitation of amplitude of an output signal of the optical gate 
representing a digital-to-analog converted value of the optical signals has not been given 
patentable weight because it is narrative in form. 

8. Regarding claim 5, Tachikawa et al. further discloses wherein the optical gate includes a 
plurality of optical gate elements (Fig. 9, #96) respectively provided on the optical delay 
waveguides of the optical delay waveguide array (Fig. 9, #94). 
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9. Regarding claims 6 and 7, Tachikawa et al. as modified above suggests a device as 
recited above. 

However, Tachikawa et al. does not disclose phase controllers and ampUtude adjustments 
respectively provided on the delay waveguides. 

Wickham et al. teaches phase controllers (Fig. 1, #22) and amplitude adjustments (Fig. 1, 
#23) respectively provided on the delay waveguides (Fig. 1, #28). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to further modify the device of Tachikawa et al. with the phase controllers 
and amplitude adjustments of Wickham et al., since one would be motivated to incorporate these 
to better control the optical signal for more efficient transmission to a destination point 
(Abstract) as implied from Wickham et al. 

10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tachikawa et al. in 
view of Wickham et al. as applied to claim 1 above, and further in view of Okuno et al. (JP 11- 
133364) and Ishida et al. (US Patent 59371 17). 

Tachikawa et al. as modified above suggests a device as recited above. 

However, Tachikawa et al. does not disclose waveguides provided in forms of silica- 
based optical waveguides and a Mach-Zehnder switch having a thin film heater connected with 
another thin film heater as the amplitude controller. 

Wickham et al. further teaches waveguides provided in forms of silica-based optical 
waveguides (col. 4, lines 11-13). Okuno et al. teaches a Mach-Zehnder switch having a heater 
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(Fig. 1, #10) connected with another heater (Fig. 1, #1 1) as the ampHtude controller (Title). 
Ishida et al. teaches thin film heaters in Mach-Zehnder switches (Fig. 22, #165). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
silica-based waveguides of Wickham et al., since one would be motivated to make such a 
modification to more easily place the components of the device on a compact surface substrate 
(Fig. 1, substrate under #12) as imphed from Wickham et al. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
Mach-Zehnder switch as an amplitude controller of Okuno et al., since one would be motivated 
to make such a modification to provide a controller with higher reliability (Abstract, Problem to 
be Solved) as shown by Okuno et al. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
thin film heater of Ishida et al., since one would be motivated to make such a modification to 
make the device more compact (col. 1, line 56, "thin film") as implied from Ishida et al. 

11. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tachikawa et al. in 
view of Wickham et al. as applied to claim 1 above, and fiirther in view of Kito et al. (JP 09- 
258045). 

Tachikawa et al. as modified above suggests a device as recited above. 

However, Tachikawa et al. does not disclose a multi-mode interference optical coupler. 
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Kito et al. teaches a multi-mode interference optical coupler (Abstract, Solution). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
coupler of Kito et al., since one would be motivated to make such a modification for faster 
optical transmissions in optical communication systems (Abstract, Problem to be Solved) as 
implied firom Kito et al. 

12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tachikawa et al. 
in view of Wickham et al. as applied to claim 1 above, and fiirther in view of Inoue et al. (US 
Patent 5546483). 

Tachikawa et al. as modified above suggests a device as recited above. 
However, Tachikawa et al. does not disclose a TE/TM converter. 
Inoue et al. teaches a TE/TM converter (col. 16, lines 1-10). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
TE/TM converter of Inoue et al., since one would be motivated to make such a modification to 
achieve polarization-independent operation (col. 15, lines 54-67) as imphed fi-om Inoue et al. to 
thereby reduce birefiingence and obtain a better signal. 

13. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tachikawa et al. in view of Wickham et al. and Amersfoort et al. (US Patent 574881 1). 
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For purposes of being concise, Tachikawa et al. in view of Wickham et al. suggests a 
device as recited above. Tachikawa et al. further discloses gates, which would necessarily 
extract at identical timing (Fig. 9, #96), since the timing of the extraction process stays the same 
each time the gate is turned on. 

However, Tachikawa et al. does not disclose a switch and second array. 

Amersfoort et al. teaches a switch and second array (Fig. 14, #174, 176, and 178). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the suggested device of Tachikawa et al. as modified above 
with the switch and second array of Amersfoort et al., since one would be motivated to make 
such a modification to create networks where signals are switched among fibers without the 
necessity of converting the signal to electrical form (col. 1, lines 25-30) as imphed from 
Amersfoort. 

14. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tachikawa et al. 
in view of Wickham et al. and Amersfoort et al. as appUed to claim 1 1 above, and further in view 
of Ishida et al. 

Tachikawa et al. as modified above suggests a device as recited above. 

However, Tachikawa et al. does not disclose waveguides provided in forms of silica- 
based optical waveguides and a Mach-Zehnder switch having a thin film heater. 

Wickham et al. further teaches waveguides provided in forms of silica-based optical 
waveguides (col. 4, lines 11-13). Ishida et al. teaches a Mach-Zehnder switch having a thin film 
heater (Fig. 22, #165). 
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It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
silica-based waveguides of Wickham et al., since one would be motivated to make such a 
modification to more easily place the components of the device on a compact surface substrate 
(Fig. 1, substrate under #12) as imphed fi'om Wickham et al. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with Mach- 
Zehnder switch of Ishida et al., since one would be motivated to make such a modification to 
make the device more compact (col. 1, line 56, "thin film") as implied from Ishida et al. 

15. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tachikawa et al. 
in view of Wickham et al. and Amersfoort et al. as applied to claim 1 1 above, and fiirther in view 
ofKitoetal. 

Tachikawa et al. as modified above suggests a device as recited above. 

However, Tachikawa et al. does not disclose a multi-mode interference optical coupler. 

Kito et al. teaches a multi-mode interference optical coupler (Abstract, Solution). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
coupler of Kito et al., since one would be motivated to make such a modification for faster 
optical transmissions in optical communication systems (Abstract, Problem to be Solved) as 
implied fi'om Kito et al. 
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16. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tachikawa et al. 
in view of Wickham et al. and Amersfoort et al. as applied to claim 1 1 above, and further in view 
of Inoue et al. 

Tachikawa et al. as modified above suggests a device as recited above. 
However, Tachikawa et al. does not disclose a TE/TM converter. 
Inoue et al. teaches a TE/TM converter (col. 16, lines 1-10). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Tachikawa et al. as modified above with the 
TE/TM converter of Inoue et al., since one would be motivated to make such a modification to 
achieve polarization-independent operation (col. 15, lines 54-67) as implied from Inoue et al. to 
thereby reduce birefringence and obtain a better signal. 

Response to Arguments 

17. AppHcant*s arguments with respect to claims 1-15 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

US Patent 6556322 discloses a device with at least a spHtter (Fig. 1, #105), a delay array 
(Fig. 1, #131-134), a combiner (Fig. 1, #135), optical gates (Fig. 1, #111-114), and amplitude 
adjustments (Fig. 1, #127-130). 
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Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi"om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated firom the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS fi"om the date of this 
final action. 

Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone nimiber is (571) 272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Apphcation Information Retrieval (PAIR) system. Status information for pubhshed applications 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
appHcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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